The chemical composition of the essential oils obtained by steam distillation of fruits (follicles) of Magnolia fraseri Walt., M. tripetala L., M. acuminata L., and M. grandiflora L., collected in the Southeastern United States, were studied by GC/MS. A total of 35 out of 41 components were identified, most of which were monoterpenes and sesquiterpenes. Among the four investigated species, only few similarities in the compound patterns were found. The major constituents (> 10% of the essential oil) were found to be trans-nerolidol (20.0%) and 9-oxofarnesol (11.0%) in M. acuminata, β-pinene (26.3%) and β-myrcene (13.1%) in M. fraseri, β-elemene (12.2%) in M. grandiflora and bornyl acetate (17.0%), and β-caryophyllene (21.0%) and α-humulene in M. tripetala.
The genus Magnolia contains numerous plants of medicinal and horticultural value native to both Eastern Asia and the American continent. In China, flower buds of several species of Magnolia, which are very rich in essential oils, are an important part of Traditional Chinese Medicine [1] . In the Eastern and Southeastern United States Magnolia is represented by eight taxa, of which several have had medicinal importance in Native American medicinal systems and many species show various biological activities [2, 3] . Magnolia is known for producing secondary metabolites such as essential oils, sesquiterpenes, lignans and neolignans, coumarins and alkaloids. Many species, like M. grandiflora, produce strong fragrances in their floral parts, crushed leaves and bark [4, 5] . The dehiscent fruit cones (i.e. polyfollicles) of Magnolia ripen during late summer to fall releasing the mostly oil-rich seeds, which are eaten by birds and squirrels. In our chemical investigation of North American members of the genus, fruits (follicles) and seeds of M. acuminata (cucumber tree), M. fraseri (mountain magnolia), M. grandiflora (southern magnolia), and M. tripetala (umbrella tree) were collected and analyzed for their constituents. After removal of the seeds, the ground follicles of these species displayed a strong and very pleasant odor. Several studies have been carried out of the volatile oils from Asian magnolias [6] [7] [8] , mostly obtained from the bark, but data on essential oils from American species are rare, especially about the essential oil content of the follicles, which are here reported for the first time.
The oil yield from the analyzed fruits was highest in M. acuminata (1.1%) and it exhibited the most pleasant fragrance. In the essential oil, we found 23 components out of which 19 could be identified ( Table 1 ). The main constituents were trans-nerolidol (20.0%) and 12-hydroxy-2,6,10-trimethyl-2,6,10-dodecatriene-4-one (= 9-oxofarnesol, 11.0%). Transnerolidol is probably the most responsible for the pleasant odor of this species. In M. fraseri (oil yield 0.64%), 21 compounds could be identified, with β-pinene and β-myrcene being the major compounds, giving yields of 26.3 and 13.0%, respectively. In [4] and is also not in agreement with more recent phylogenetic studies [9] . However, for a complete picture of the relationship based on data from essential oils, a more comprehensive study of North American Magnolia species would be needed. Due to limited plant material in our investigation, several compounds could not be further identified by using chromatographic methods and NMR for structural elucidation. Therefore, the presented data may be of a preliminary character.
NPC Natural Product Communications
Essential oil compounds as found in our analysis are known to be antibacterial and antifeedant and may play a role in protecting the fruits from being eaten before ripe seeds are released [10] .
